Abstract Ice nucleation is a means by which the deposition of an airborne microorganism can be accelerated 10 under favourable meteorological conditions. Analysis of 56 snow samples collected at the high altitude 
aloft. Previous research has illustrated that bacterial strains capable of nucleating ice can deposit rapidly under 1 laboratory simulated cloud conditions, corresponding to cold temperature regime and supersaturation ( Therefore, more direct evidence from field observations on the selective deposition of ice nucleation active 7 microorganisms with precipitation is wanting.
8
Here we explore, through analysis of snow samples collected at a high altitude station, whether the capability to 9 induce the formation and growth of ice crystals makes a discernible difference to the atmospheric residence time
10
of INPs compared to the majority of bacterial cells, which are not INPs. We have sought to isolate the prominent 11 ice nucleation active bacterium P. syringae at high altitude and compare its abundance with numbers of INPs -8 .
12
We have also carried out phylogenetic analysis in an attempt to identify potential sources of this bacterium in the supplemented with boric acid, cephalexin and cycloheximide, to isolate and calculate the abundance of P.
9
syringae. Plates were incubated at 20-25 °C. Putative strains of P. syringae were purified on KB media (without 10 the antibiotics and boric acid) where their production of fluorescent pigment could be observed under UV light
11
(312 nm) and were then tested for the absence of arginine dihydrolase and for the absence of cytochrome C
12
oxidase. Those that were negative for both the oxidase and arginine tests were suspended in sterile phosphate 
29
This analysis of partial cts gene sequences was performed as described previously using P. syringae reference 
Environmental parameters and statistics

35
The fraction of water vapour lost from an air mass prior to sampling was calculated from the relative abundance 
12
The DR of atmospheric particles or molecules is largely determined by their atmospheric residence time: DR is 13 larger for species with shorter residence times (e.g. 
30
In an earlier study we had already found evidence for INPs being more efficiently deposited from precipitating 31 clouds than the majority of particles larger than 0.5 µm (Stopelli et al., 2015 the number concentration of INPs -8 decreased much faster than that of bacteria (Fig. 2) . Therefore, a more rapid 1 loss from the atmosphere with precipitation is one factor contributing to the greater dynamic range of INPs -8 .
2
But, can we also find evidence for shorter time scales in the replenishment of their atmospheric concentrations? clouds that had precipitated less than 70% of their water vapor prior to sampling (Fig. 2) . Two-thirds of the 25 strains (16/24), after culture in the laboratory, produced at least 1 cell in a suspension of 2·10 7 cells that was ice 26 nucleation active at temperatures warmer than -8 °C. The freezing onset temperature of all ice nucleation active 27 strains was warmer than -5 °C and was -2.1 °C for the most active strain ( 
4
Sequencing of the cts gene for phylogenetic analyses was conducted for all 24 strains of P. syringae from culture 5 plates from the precipitation samples (Table 1 ) to obtain insight into the possible origin of these strains. For all 6 dates where P. syringae was isolated, the strains in each precipitation event were genetically diverse and The data set for this paper is publicly available as Table in the Supplement. 
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